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CS~4) [Title of the Invention] 

Efficient bi-directional optical fiber 
amplifier for a missile guiding data link repeater 
gp^Jf Abstract] 

It is an ob j ect of the present invention to provide 
a bi-directional EDF optical amplifier for optimizing 
each signal channel for efficient bi-directional 
optical signal relay. 

10 [Structure] 

The amplifier comprises first and second 
separated optical signal amplifiers 52 and 62 for two 
signals each propagated toward two contrary directions, 
and by doing so, each signal channel can be optimized. 

15 Each amplification channel comprises first erbium dope 
fiber amplifiers 54 and 64, and further comprises pomp 
laser sources 53 and 63 that are operated by the first 
and second wavelength and pomp WDM couplers 56 and 6 6 
that are located at the ends of an EDF in order to couple 

20 optical signals from those pomp laser sources with 
signals for transmitting the EDF. 
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[§s** i ] 2 oco-^n^s*f^tces-f sft -s- 

* WIS t 5 K»*Pi3f ffltt* 7rY/ <tS(®3g Q 
[§8** 2 ] WlES#*ft l , 

<z>^&*ft4BU ftrfE^ l -^o^^guia^ i 

a* we* 2 cott*g^-t >-*a-£<is3H-6§s** 1 Etto 

[18**3] 8ME*l, *2<©*«^>^/u;&sjs 
1, «2 0«tt«rA«LlHrEii«9»^$&(cR(rEffl. 
«2<oKft-CA*«#«:«-^*»te»«H-5»i % ^2 

1 o)8*Siill»Ef + v^rolltEJIi l 

nSuEIg 2 co^SgtemfE^ A-coiiiTEJg 2 o«gtf 
K**^ $ ftx v > 5 IS** 2 Ei&coi#<rI3g 0 
[18**4 1 fluEISl COtt«^^>^>VdS» 1 x 12 

cD$ftgf5£^-^>5jgi coniyuhf- r>A-e K-^Lfc^rY 
U H9EM2C0i#<iI^^^^^^9irEmi , S£ 
2C0*«f|5*r*'i-5»2^EDF4rA«L. SuEfglcoif 
tl^-V^yM*;* fe^BiTEWl ^»«T'»ftH-5fSl CO 

— i^aRi:, fuEMl <^^:^-iFK;& 
ft & Su E^ l co E D F *■ (2i£-f 5 it ^ i -6 £ 
comJEM l <^E D F^2 o*SBtcffi:R-f--5lR l <ntf> 
^WDM»*8t«rWBU mfE^^ig^-y^/u 
* <b fc i£I 2 O j&g-CSl f^-f S & 2 CO Ji ^ \, - -f 
WE3K2(07K>'7 p ^-i^aiR*»fe(D*«^4-WEM 

2 CO E D F *r S m * <b ^^-f £» * <D Su l£f 2 CO 
E D F 2 ^flilcMt$l2 O^y/WDM^ 
« £ * AflH-* 18** 3 E«OiSt§|g 0 

118**5 1 «SrE«-*i*B^^^yu4:iS«W^x^ * 

^^sfcu^fc-f-siStemi, 8S2<D3«>'7 p «fio 

WB?-* V*/uofie/j4r<*;fc 5 18**4 E«^ii(gSg 0 
[18** 6 1 8trE«-*BB^-^ ^^^s^an^jtif «s 
^rW-f-^IS** l E«iOfci*gS 0 

[§8**7 1 2oo-t*L^pnK#*rti»cesH-sft* 
[18**8 ] »ER»^iai*cfi*-t-ft« -w^-ti^n 

*1, S2^Mo«6A 1 , A* T'fc9, BtTEtttg 
3gli£(bfc, 8ffE!B l <soaSfto«-^co^s«riBaf i <7>*i 



(2) WW¥6-2 2 4 5 0 6 
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^ 2 coi«*g^ ^^SrfiiSi-S J: 5 KSfrofcjggcD 

mfE<f#cofflco»W*^-f-5^S^aflSLT^-5f8* 
*7E«oft«SS. 

1 18**9 1 iWESfK IS2G0f#*g^ v^/wim 

i. K2<a<tttf£Affiu nrE4Nisu$&icaireiR 

1, ^2^&S^A*ff-^^jf^^B a p^^gS-t--5^^ 

« u meis i <o«^»fiairE*«^^ ^*;\o<Dmmm 

l<©»»ic«£-U WE»2^jB^j|ttBirE*i«^^^ 
10 ^A-costrEfi? 2 coffiffltc^ LT^5I8** 8 E®cot# 

[is** i o i inTEig i tommr* **M±m 1 % % 

WE»2<z>i||*^>'^/utt!Bi, *2©»«**t5 
*2<DK-^Lt77^<t**U fiuE^lco^^v 

fc#><z>iUEMl ^> K-7 p L^^r-r^<^l?E^2co5Sffl 

BiTE*2 0We^^^>^ttS fetcWE^2coiftft 
T'ttf^-t-^m2C07K>'^ , u-f-^^, m)EM2co^v^ 
^ - IfaR^ 3JES 2 co K-^Lt7/>f^ 
^^r^m-^^^-r5 7h^^BuEM2co K-yLfc 
^r^>'<^H^E*2 0ji»^B^cBB■$4^Tv^slR2(752K>' 
-TW D Mlg'&S i 4: Hrffl-f 5 18** 7 E*^«MS* 0 
[18**1 1] ffifc&mt&7 L ^>*;u$:m$l&)tcx>{ 

<Ot&;fc«:-£jfc£fc*tcBtrE»l. *2CDaK^>^aRcoilifp 
30 *»J«f-5fc*<?5»J»3gB**l(BrSBI*«l OSiO 
<*«£. 

[18**1 2l 89E«-*«^^^/uAS#»**tiH 
-§g^a«-t-^§8**7 E*(^ii(«iS 0 

[18** 1 3 ] ifrEfg 1 V'^/uASBWB* l 

^*«-e»fM-*J:3fc»rt**i, SfrE^2coi#B^^ 
^^KiffirEK2<D«ft-c»f^-t-5J: 5^«/$$tLTv> 
^iS**7E«^>ii<S5go 

[18**1 4 J fltrE^l co K-/Sftfc77-r^ft 
40 ME 

^T'jSft, WE*2 0^^SR(75^r7--tt«FS<0«2 0 

»«tttc»aft*^Ti/>5BI**!Bl 0E«oi#tiSg 0 
[18**1 5] l»E»l, S2^ K-^ftft77^ 
x<»ircyutrn^AT* K-^$n-C^5IS**l 0E«^> 

[18**16] I9E»1 K-:/$iifc ^ 

K-^ , ^4^Tv^^,f8*ISl OE&eotg . 
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[0 0 0 1] 

3b4*ift ft P9*-fB]ttjt ^ r ' <*8 (B S K B8 -f * 0 

[0 0 0 2] 

[t£^cot£fff] fka^iSa^W^riftttjK^r^^^WS 
J^t-* ]) ( "FODL" ) <z>ffl%K^»fXX*& 

*-&tfo CICOJ: 5 ftl£ffl<£> IfflttD. K. SchotterK<fc£ 
*S4$f* Jg5, 005, 930 #W»*OfciEtt£tv0^5o * 

*^^^A<7>{tiico^ft^ffl^siA«i±tr-^/u (ug 
V) ioJ;rjMArS/S^-^/u (uuv) «r*tf 0 ?§?ft#J 

^U^^. CATV's/ Kxy Ky^joitfgB^ 
77^^ (FTTH) coJt7T-r^<^5 t A4:^tro 
loo o 3] ■i/utr=!}'^-c K-^Lfc7r>r^ (ed 

F ) 111. 48 ji fcteO. 98 /* mC0RST-®lf^-t--5 ^ > 7 
U'— ^4r«*»«^K*-t-5^ tl^J: 9 L53-1. 58a m 

3 0 ASffucfiSioo ^rn>- H/u«±co*iE(HiiSf*rSi 

-OEDF«»JC±f9»f^L, ^H^-^^^yuco^ff ft 
fctfJcitl^fiiU:* WlfeftAi/jW^i'^^lfil?. fi»»8B 
5*t, << ^yy^O'ity >(~ K^^WAStffSrStt-Sc, 

[0 0 0 4 ]fai)ti: Hui-Pin Hsu x Ronald B. . Chesle 
r . Gregory L. N Tango nanCOl 99 1*E2 M 15 0 UK OtKEI 
»ff JS07/655, 615*Wa*Ke«3*VCV^-5 
— CO E D F«R»*ttffl-f--5 E D FpBf^rSl*7r-f ^<*B 
Sg20(7>^fr^^LTV>^ o r^KIHiPl — <Z>EDFfi|f# 
(EDF26) 4 , *e«'t-*- < t5»-e-&*28 l 30 fc«fc 

(22i:24) tttfflLt^Sa , B 1 <?>'>* 
7^ A -mjg 1 6> CO jg 1 A 1 I d is rt- * X 

^2iI^-^_feEi^J^a<b ( "W DM" ) ^^gglOLCA 

20U:i£«a ji5_ a i#«g20ttjg'l <Pfeg T -ff L 
% 2 co >r -^a? br^i6 ±cogijogu >7t ^ 7 ^<fc J: 19 
lR2^wp^«^ gi8>c:a« £ tt s,"1»i : gi8tt» 1 co 

-fefiA. aJ?J£ 2J5 A 5* 12COW D M*S^3f 18^ 

(IL, ^^^ i6±Q7t ^7 ^^<<^^ 25>ej]c:j: 5 mps 

itflL, gj_^g£^j2±Qjt7 T^^<^ ± 5Si cow 
JgM&^SglOJC %{g L l_OW D m» lOa&CP A 

pit? 4 A> 9 LTS2 (PSmtSlC&Jf ^5,, 
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2C0KSA 3 Oft£*&H-£ e 

[0 0 0 5] »2<Z>a««, ft^/U* 

1443i VWDMtt^*10tt«*.«*Attffi«<O i 5 ft-^ 

^^-hf-^/KcJ:9iHfg^n v m2co^f^ gn<o 
WDMS^Sgi84oJ:a^^^^i9(i^f-^/uco 
J: 3 ft* i — ^-^-CfflfBiSftSo 

[0 0 0 6] 

[l8W^*uj;3i:i-5»H] 
EDFR»HZ>>;;£rtu 
10 1) ft*«#ft|.»oEDF«S*«S-J--5JEl/^A*«-S- 
KBFfc-J-S *:»EDFft$«rftii^-5Ci:ttHJBt-C& 

«• e d f 26is**tc*v ^ t # ^mwmMm%^w^ 
*tt«niBft+»ft«#fii#4'a)«-c# ftv\ ttrnmc* 

J: $ i&f^CO 2 OO^CO EDFUfrEDF ^§AI& 
£rfFS-f& 0 Ccor i i± E D F ^fta<Oft * O A*(t t 
[0 0 0 7] 2) *-«R»<OEDF*t«e<Z)KH-ttPf*' 

*«Mfc"C#ftv\ 

[0 0 0 8] 3) *-«R«<©EDF«««fiffl*rpH4^ 
^^<0?ME(Z»t*^i«V^|t#|itt (NF) ^e< 0 

[0 0 0 9] 4) *-J»j»(^EDFi|HBSf±W»$4xfe 

jv<D l o^ioo H z J: 0 Suffix- **T*ftf££ft"3 t 

[0 0 10] -tfttt*«M<©@WJi, »*WftPL&fPlte 

30 /uoMft*^«Jc^*K#*rSiJce»i--5fll#-^ 2 o 
tO»«L*.E D F ^-^ V^/u4rfltffl-t-5 W^filttE D F 

[0011] 

*A-eK-^Lfc77^^ (EDF) ^r^ffl-f-SftSft 
SK ^2(O^BiU/ u c^*^i±EDFti(ig^^v^^ 

wiatL. *jx»cj:oTa*wftP5^rttto***»tt 

40 tt«fecO#(@/r C0i#<@^^ y^Oftaft^^^t^o 
[0 0 12] K*f*l0l^fifrf-5ff-§-tt^:Jx-PttJRl , 
^2coSfto^cKSA 1 iA 2 -Cfcfio l««SJ±S6fc: 
»ftofc*«o«#Mo5«*«»r*fcftojftM« 
^S*A«SL. -t-<D»*M 1 OS^coff #od**s» l o 

otiB^-y^^$rear^o ttftB**attSi, m 
2^*ft<0«*j«»lc«*«r»Bli-5fca{>o*K §2 
<rjfa%jv- h^S^Sl^fift: (WDM) 
tf, »1^3B*»ttEDF^»loatt»cj»^$*t, S 
50 2CO»-fr»HED F(O^2C03Sffl5(C^$n-5o 
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[0013] 

[0 0 14] Lfci««b*-<?. ^5/^1 

^^^P^*■^BItt>r>r>'<^•^B*50^ssl2^$i^-cv^5 o m 

B«52,62 i: l*f<7)fg-§-/U- h«Eft^W#l[ffc (WD 
M) &S«56,66 <h£ft<f U ^tUil^AMff **JJ: 
tf*«B£ -JxfctB^fff «: 2oco7 r -f '<*#B3§B552, 62 

rfttt;7T-f ^i#b«»S52,62 *i (m-^co) -en-^n^ 

-yisfc-yy^s* (EDF) ^7tfiftilC0ff^Sc^ii*I 

T>f'<«iB854,64 ^Affi^S, ^jTF^J: 9 i#^54,6 

c7)f#B:7 7^^*1.3 ^nytldm^yA (N 
d) T* K-^ii5; i*sx*#-5o 

[0015] m bisso \±-<d mmm x n m 1 <£>*ts»7o 

[0 0 16] IglGOftS^Ax •C'lfft^Sl^ffi 
72J±»2 0>Sft«£«2Oi^«A 3 <0#a£ft&*'fri: 

WZfrZo I 1 <7)WDMjB^g78fcfiV>ft7 7>r^3&St. 

jWxT v ^57r Y ^<*Ktf ^80 £: tr- ^ ^wotcffig S 
nxv>^ 0 Ax i A a oASSWttttttisoodoit^isaon 

mT'fc 9 , 2 O^Stif^fi^COr^ C030 n m^&g^gt^^- 
[0 0 17] |g20Q#KgA 2 T*»flz^5JS2 0i£«* 

92ti» i <Dmm a x ^^ff-^^sm-f^m i (D&mms* 

96£*tCfg2^^-^/U90U:fiB£*t,5 o 
3B*S98tsfiv^7r-r^<ds#A*n-C^^5«2 07r>r 

[0 0 18] wCOHJfi«T**ii«BSi50ttfilE«(7?je^r 

<5 Q 5f--f/u90ds«tffl«70d^«»t$ix3t* 
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[0 0 19] Hl-C*$nTV>S*— Rc05fe*tlB»K|f 
tS^oti 2 CO 2 OOtt(73*«BS50f4«-ti«g52 > 62 
iS*7T-f>'<*tB«54,64 ^ftSJa.tt/K-^i:, zK 
KttSi:, 7*07^53,63 03feg££il^ 
3 r £ K J: 9 ^Soit-^fcit L Tftigfc-fS - £ £ pT 

*ttSiB*n5o $ e>tc:2ocofa i -§-^^^yw4 2oo 

^^^S53,63 &m*l£mffl-tZ>£ <t(C± 9iltR#Jklti 

io H^nsrt^t^^o <ttt2o<^B6cDt#tg2§50 

^ s ^gFTTHltfflcDi5/^nvy h — COT ^ irx$ljp 

53,63 <^T*#S 0 ^BMIBSSSOi&sr^ 

-fe^^tfett y ^ K i o TitB**? 512 
5Sffl-C»i»J»36Biio Htt«Sh4v\ J#BS50ttJ«B 
20 I§7KV^53, 63 ^Jj&^-ZLZfcSb (B^Lftl^ASfi 
»*) rt«MMBift«:*tfo 
[0 0 2 0] 

i«B*i«r<?5Wj«S:«tt"*-5o 
[0 0 2 1] 1) 2 ocD^Pt LYcigBSffioflS 2 OOj^*t 

[0 0 2 2] 2) «ff»C0liB«*iSttCATV*fcttF 

tthoJ: 5*«il*co7r h^iE^^ACD^^ 

^^•■fri"^Pf*"IfiittFOD LCOff-i-^-Y ^£ LT 
iK^«l*s*7k:flI»*.6nfci:*, EDF 
0 i co*— o»j»<z?EDFPiJ6rr*itt^r>r^<*tB«^i& 

[0 0 2 3] 3) *3SWfCj:^20^)JBo<^EDF^a; 
40 B^*«^Sfc^7K>-r^5EDF^Sn(cfi:g^tl 

[0 0 2 4] ^m<D2^<DU<D^r^^m^\±yr 
fttt**«B«»if»cbitffl^rs6-efcs 0 §311*77^ 

^<140 , 150 ^»tt$4x5«*tt/j:^»*3tltB«I30 
^^LTU^5 0 i#BSgl30 ttSttJI (flJ4»ff«) 132 c 
[C*£^-t-5 7Tf '<140, 150 4:«*.fc**OJB*fcl±« 

#132 A-N£ft<is-t-3 0 3t^r-<^<y >>?<D¥mftm 

B«C0ffiffl»±«*tfXiR (S. E. Miller^ I. P. Kamin 
50 owli^tCiS "Opt ical Fiber Telecommunications II 
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